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(57) Abstract 

A teleconimunications management network (TMN) (32) is directly connected for operation and maintenance data message exchange 
to a common channel signaling network (12). The direct connection to the telecommunications management network is made through 
a gateway one (18 ■) of a plurality of signal transfer points (18) included within the telecommunications network (10), Addressing and 
format conversions are effectuated between the transmission control protocol/Internet protocol (TCP/IP) used for the tdecommunicaUoos 
management network operation and maintenance messages and the common channel signaling - signaling system No. 7 messages. The 
telecommunications management network and each of the network clement nodes are accordingly assigned both an Internet protocol address 
and a signaling lystem No. 7 (SS7) address. Static tables (44) maintained in certain ones of the signal transfer points map Internet protocol 
addresses and signaling system No. 7 (SS7) address against each other for message routing. 
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TELECOMMUNICATIONS MANAGEMENT NETWORK 
CONNECTED TO A COMMON CHANNEL SIGNALING NETWORK 

BACKGROUND OF THE INVENTION 

Technical Field of the Invent^ 

The present invention relates to telecommunications networks and, in particular, 
to the operation and maintenance Of a common channel signaling network by means 
of a telecommunications management network. 

Description of Related Art 

In the tetecommunications field, two commonly recognized methods exist for 
sending signaling messages. The traditional telephone mode, referred to as in-band 
signaling, transmits signaling messages over the same trunk connections as the 
information messages or calls themselves. The more modern approach, however, 
utilizes common channel signaling (CCS) in which control messages or signals are 
carried over one or more separate signaling channels. Common channel signaling 
typically utilizes a packet-switched network separate from the voice communications 
network for transmitting call setup and routing packets, as well as other supervisory 
and control information and application data. The most commonly utilized technology 
for implementing common channel signaling is the signaling system no. 7 (SS7). 

It is further well known in the telecommunications field to provide a 
telecommunications management network (TMN) to monitor and maintain the 
telecommunication network over which calling services are offered to subscribers. 
Conventionally, a separate data communications network (DCN) is used to connect the 
telecommunications management network to each switching node (or other network 
element node) within the telecommunication network that is being monitored. The 
necessity of installing a separate data communications network in order to provide 
operation and maintenance services to a telecommunications network comprises a 
significant drawback. There is a recognized need then for a more efficient and less 
expensive way of transporting operation and maintenance data. 
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SUMMARY OF THE INVENTION 

The present invention addresses the foregoing and other drawbacks associated 
with the prior art use of a separate data communications network for providing 
operation and maintenance services to a telecommunications network. In accordance 
with the present invention, the separate data communications network for routing 
operation and maintenance messages to the nodes of the telecommunications network 
is eliminated. Instead, the existing common channel signaling network is used. A 
connection is made directly between the tdecorrimuni cations management network and 
the common channel signaling network through one of its signal transfer points (STP). 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the method and apparatus of the present 
invention may be acquired by reference to the following Detailed Description when 
taken in conjunction with the accompanying Drawings wherein: 

FIGURE I ts a block diagram of a portion of a common channel signaling 
network; 

FIGURE 2 is a block diagram of a portion of a common channel signaling 
network connected to a telecommunications management network through a separate 
data communications network; 

FIGURE 3 is a block diagram of a portion of a common channel signaling 
network directly connected to a telecommunications management network; and 

FIGURE 4 illustrates the different Open Systems Interconnection (OSI) layers 
of a common channel signaling - signaling system no. 7 network which supports the 
transmission of telecommunications management network operation and maintenance 
messages. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Reference is now made to FIGURE 1 wherein there is shown a block diagram 
of a portion of a common channel signaling (CCS) network 10. The network 10 
includes a plurality of exchanges (X) 14 for providing circuit switched connections to 
voice trunks 16 during the routing and handling of voice communication call 
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connections. It will be understood that the network 10 likely includes many more 
exchanges 10 than the two shown. The network 10 further includes a plurality of 
signal transfer points (STPs) 18 each comprising a specialized packet switch for 
receiving and transmitting signaling messages separate from the call connections being 
handled by the exchanges 14. Each exchange 14 is connected for data communication 
with at least one signal transfer point 18 over a digital A-link 20. Each signal transfer 
point 1 8 is further connected for data communication with at least one other signal 
transfer point over a digital B-link 22. The signal transfer points 1 8, digital A-links 20 
and digital B-links 22 make up a packet switched, common channel signaling network 
12 which preferably comprises a common channel signaling - signaling system no. 7 
(CCS-SS7) network. Although not shown to simplify the drawing, redundant pairs of 
signal transfer points 18 are typically provided in association with each exchange 14, 
and furthermore multiple digital A-link 20 connections between each exchange and its 
redundant signal transfer points, as well as multiple digital B-link 22 connections at 
each signal transfer point, are included to support reliability and robustness within the 
common channel signaling network 12. Further description of the specific operation 
of the common channel signaling - signaling system no. 7 network 12 will not be 
provided herein as such is well known to those having ordinary skill in the art. 

Reference is now made to FIGURE 2 wherein there is shown a block diagram 
of a portion of a common channel signaling network 10 (see, also FIGURE 1) 
connected to a telecommunications management network 32 through a separate data 
communications network 34. By way of the separate data communications network 
34, the telecomraunications management network 32 is connected to each exchange 14 
(and any other appropriate network elements - not shown). Operation of the 
tdecommunications management network 32 is controlled by an operating system (OS) 
40. The telecommunications management network 32 communicates operation and 
maintenance (O&M) messages with the exchanges 14 via an interface commonly 
referred to as Q3. The Q3 operation and maintenance message traffic is carried 
between each of the exchanges 14 and the telecommunications management network 
32 by way of the data communications network 34 which in common practice utilizes 
a transmission control protocol/internet protocol (TCP/IP) running on top of either a 
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local area network (LAN) or wide area network (WAN). An example of a commonly 
used local area network for the data communications network 34 comprises an ethernet 
network. An example of a commonly utilized wide area network for the data 
communications network 34 comprises an X.25 network. Other local and wide area 
networks of a type known to those of ordinary skill in the art are often used to connect 
the telecommunications management network 32 to the telecommunications network 
10. 

Reference is now made to FIGURE 3 wherein there is shown a block diagram 
of a portion of a common channel signaling network 10 (again, see FIGURE 1) 
connected directly to a telecommunications management network 32 without the use 
of a separate data communications network (see, for comparison, FIGURE 2). The 
telecommunications management network 32 is connected via communications link 42 
to a selected O&M gateway signal transfer point (G-STP) 18* which may comprise any 
conveniently selected one of the plurality of signal transfer points IS of the signaling 
system no. 7 network 12. The Q3 operation and maintenance message traffic is thus 
carried between the telecommunications management network 32 and each of the 
exchanges 14 via the signaling system no. 7 network 12 and the communications link 
42. In this configuration, both the communications link 42 and the signaling system no. 
7 network 12 support the transmission of transmission control protocol/internet 
protocol (TCP/TP) messages. With respect to the common channel signaling system, 
this is accomplished by having a transmission control protocol/internet protocol 
(TCP/IP) running on top of the signaling system no. 7 network 12. 

Reference is now made to FIGURE 4 wherein there are illustrated the different 
Open Systems Interconnection (OSI) layers of a common channel signaling - signaling 
system no. 7 network 1 2. Signaling system no. 7 has two parts, a user part (UP) and 
a message transfer part (MTP). The message transfer part (MTP) 300 is the lowest 
layer of the signaling system no. 7 network, and is used to physically transport packet 
data. The user part (UP) comes in several varieties, including a Telephone User Part 
(TUP) for basic telephone service, and an Integrated Service Digital Network (ISDN) 
User Part (I SUP) for combined voice, data and voice services. These user parts (UP) 
also utilize the message transfer part (MTP) to provide a connection-less but sequenced 
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transport service. Applications (A) residing at the highest layer of the signaling system 
no. 7 may utilize the Transaction Capability Application Part (TCAP) and the 
Intermediate Services Part (ISP), comprising the Network- Application Service Part 
(NASP) layers, along with the Signaling Connection Control Part (SCCP) and Message 
Transfer Part (MTP), comprising the Network Service Part (NSP) layers, to transport 
application layer data from one application to another application. 

Reference is now made to both FIGURE 3 and FIGURE 4. The 
telecommunications management network 54 operation and maintenance application 
(O&MA), also known as Common Management Information Service Element 
(CMISE), utilizes Transmission Control Protocol/Internet Protocol (TCP/IP) message 
signals, comprising the Network-Application Service Part (NASP) layers, to interface 
with the Signaling Connection Control Part (SCCP) and Message Transfer Part (MTP), 
comprising the Network Service Part (NSP) layers, to communicate operation and 
maintenance message data over the signaling system no. 7 network 12 between the 
gateway signal transfer point 1 8* and each of the exchanges 14. In this connection, the 
transmission control protocol/internet protocol (TCP/IP) operation and maintenance 
message signals are encapsulated within a Signaling Connection Control Part (SCCP) 
message and assigned an appropriate signaling system no. 7 address for directing the 
end-to-end routing of the message to the specified destination within the signaling 
system no. 7 network 12. This is accomplished through use of an internet protocol (IP) 
to Signaling Connection Control Part (SCCP) mapper (IP-SCCP) which utilizes a 
conversion table (see discussion below) for translating between internet protocol 
addressed and signaling system no. 7 addresses. The signaling system no. 7 addressing 
information is used by the Message Transfer Part (MTP) at each signal transfer point 
(STP) in the common channel signaling system to properly route the message signal. 
Once outside the signaling system no. 7 network 12, for example over' the 
communications link 42, transmission control protocol/internet protocol (TCP/IP) 
addressing is used. 

To facilitate the foregoing routing functionality, the telecommunications 
management network 32 and each of the exchanges 14 are assigned both an internet 
protocol address and a signaling system no. 7 address. The operation and maintenance 
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applications within the telecommunications management network 32 and the exchanges 
14 use internet protocol addresses to address operation and maintenance messages to 
each other. The messages are then encapsulated within a Signaling Connection Control 
Part (SCCP) message, and static tables 44 in the signal transfer points 1 8 associated 
with the exchanges 14 and the telecommunications management network 32 map the 
designated internet protocol addresses to appropriate signaling system no. 7 addresses 
for message transmission via the signal transfer points 18. Intermediate signal transfer 
points 18 (not shown) in the signaling system no. 7 network 12 need not include a 
static table 44. The signal transfer points 18 thus function as internet protocol routers 
in addition to performing their common channel signaling system routing functions in 
connection with the operation of the telecommunications network 10. Once on the 
other side of the signaling system no. 7 network 12, the internet protocol addresses are 
used to complete routing and delivery of the messages. To insure that operation and 
maintenance messages do not unduly burden the signaling system no. 7 network 12, 
these messages are assigned a lowest possible priority and are transmitted only when 
load conditions allow. 

The common channel signaling system network 10 and its signaling system no. 
7 network 12 have not previously been used for transporting operation and 
maintenance messages between the telecommunications management network 32 and 
the exchanges 14. This is perhaps because operation and maintenance is considered 
within the domain of data communications rather than signaling. This artificial 
distinction may have deterred the use of signaling system no. 7 for data transport uses 
even though common channel signaling systems fill many of the requirements for 
transporting data such as operation and maintenance message data. The signaling 
system no. 7 network 12 is, however, preferred for use in connection with the present 
invention over the prior art separate data communications network 34 (see, FIGURE 
2) for several reasons. First, the cost conscious service operator desiring to install a 
telecommunications management network 54 need not also invest in and install a 
separate data communications network 34 that is subsequently inefficiently used only 
for operation and maintenance message transmission purposes. Second, the 
transmission of operation and maintenance messages over the signaling system no. 7 
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network more efficiently utilizes the available signaling capacity of the existing common 
channel signaling system. Third, through the digital A-link and B-Unk connections of 
the common channel signaling system, the telecommunications management network 
32 needs only a single connection through the gateway signal transfer point (G-STP) 
18* to reach each individual exchange 14. Other advantages may become apparent 
through a review of this disclosure and/or are known to those of ordinary skill in the 
art. 

Although a preferred embodiment of the method and apparatus of the present 
invention has been illustrated in the accompanying Drawings and described in the 
foregoing Detailed Description, it win be understood that the invention is not limited 
to the embodiment disclosed, but is capable of numerous rearrangements, modifications 
and substitutions without departing from the spirit of the invention as set forth and 
defined by the following claims. 
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WHAT IS CLAIMED IS: 

] . A telecommunications system, comprising: 
a telecommunications network including: 

a plurality of network element nodes interconnected by voice trunks; 

5 and 

a common channel signaling system connected to each of the network 
element nodes and configured to carry telecommunications application signals; 
and 

a telecommunications management network connected to the plurality of 
10 network element nodes of the telecommunications network through the common 
channel signaling system, with the common channel signaling system carrying operation 
and maintenance data messages to and from the telecommunications management 
network in addition to the telecommuni cations application signals. 

15 2. The system of claim 1 wherein the common channel signaling system 

comprises a signaling system no. 7 network. 

3. The system of claim 2 wherein the common channel signaling system 
supports a transmission control protocol/internet protocol running on top of the 

20 signaling system no. 7 network to carry the operation and maintenance data messages. 

4. The system of claim 3 wherein the telecommunications management 
network as well as each of the network element nodes is assigned both an internet 
protocol address and a signaling system no. 7 address. 

25 

5. The system of claim 4 wherein the common channel signaling system 
maps internet protocol addresses to signaling system no. 7 addresses to route the 
operation and maintenance data messages. 

30 6. The system of claim 5 wherein the common channel signaling system 

comprises a plurality of interconnected signal transfer points including a gateway signal 
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transfer point through which a connection is made to the telecommunications 
management network. 

7. The system of claim 6 wherein each of the signal transfer points 
functions as an internet protocol router for operation and maintenance data messages 
as well as a signaling system no. 7 router for telecommunications application signals. 

8. The system of claim 1 wherein the network element nodes comprise 
telecommunications exchanges. 

9. A telecommunications system, comprising: 

a plurality of voice communications switching nodes interconnected by voice 

trunks; 

a common channel signaling system comprising a plurality of signal transfer 
points interconnected by communications links, wherein certain ones of the signal 
transfer points are connected to certain ones of the plurality of voice communications 
switching nodes, and wherein one of the signal transfer points comprises a gateway 
signal transfer point, and further wherein the common channel signaling system carries 
telecommunications application signals; and 

a telecommunications management network connected to the gateway signal 
transfer point for the communication of operation and maintenance data messages with 
the plurality of voice communications switching nodes via the common channel 
signaling system. 

10. The system of claim 9 wherein the common channel signaling system 
comprises a signaling system no. 7 network. 

1 1 . The system of claim 10 wherein the common channel signaling system 
supports a transmission control protocol/internet protocol running on top of the 
signaling system no. 7 network. 
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12. The system of claim 1 1 wherein the telecommunications management 
network as well as each of the network element nodes is assigned both an internet 
protocol address and a signaling system no. 7 address. 

5 13. The system of claim 12 wherein certain ones of signal transfer points 

include a static table mapping internet protocol addresses to signaling system no. 7 
addresses. 

14. The system of claim 13 wherein each of the signal transfer points 
1 0 functions as an internet protocol router for operation and maintenance data messages 

as well as a signaling system no. 7 router for telecommunications application signals. 

15. A telecommunications system, comprising: 

a common channel signaling telecommunications network including a plurality 
1 5 switching nodes interconnected via a plurality of signal transfer points; and 

a telecommunications management network connected to said common channel 
signaling tdecommunications network via a gateway one of the plurality of signal 
transfer points. 

20 16. The system of claim 1 5 wherein the plurality of signal transfer points are 

interconnected to form a signaling system no. 7 network. 

17. The system of claim 16 wherein the signaling system no. 7 network 
supports a transmission control protocol/internet protocol for carrying 

25 telecommunications management network operation and maintenance messages. 

18, The system of claim 17 wherein each of the signal transfer points 
functions as an internet protocol router for operation and maintenance data messages 
as well as a signaling system no. 7 router. 

30 
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